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(54) PERPENDICULAR MAGNETIC RECORDING MEDIUM AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To produce a magnetic recording medium 
excellent in recording and reproducing characteristics in 
a high density recording region, having stable magnetic 
characteristics and excellent in mass productivity by 
disposing a platinum film as an under film. 
CONSTITUTION: An under film 2 of platinum is formed 
on a nonmagnetic substrate 1 by sputtering in > 
100&angst; thickness and a Co-Cr alloy film 3 is formed 
on the under film 2 to produce the perpendicular 
magnetic recording medium. The crystallinity and 
orientability of the Co-Cr alloy film 3 are enhanced and 
perpendicularly magnetizing characteristics are 
improved. Since the rate of sputtering of Pt is relatively 
high, a long time is not required to form the platinum film 
2 and this method is advantageous to the mass 
production of the perpendicular magnetic recording 
medium. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The vertical-magnetic-recording medium characterized by the above-mentioned 
substrate film being platinum film in the vertical-magnetic-recording medium which comes to 
carry out the laminating of the substrate film and the alloy film which uses Co and Cr as a 
principal component on a nonmagnetic base material. 

[Claim 2] The vertical-magnetic-recording medium according to claim 1 characterized by the 
thickness of the above-mentioned platinum film being 100A or more. 

[Claim 3] The manufacture approach of the vertical-magnetic-recording medium characterized 
by facing forming the platinum film and the alloy film which uses Co and Cr as a principal 
component on a nonmagnetic base material, and manufacturing a vertical-magnetic-recording 
medium, and forming the above-mentioned platinum film by sputtering. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the vertical-magnetic-recording medium which 

uses a Co-Cr system alloy as a magnetic layer. 

[0002] 

[Description of the Prior Art] In recent years, in the magnetic-recording field, further high 
density record-ization is advanced and it is shifting to the vertical magnetic recording using the 
magnetic-recording medium which has an easy axis perpendicularly to a film surface from the 
magnetic-recording method within a field using the magnetic-recording medium which had an 
easy axis in the field also in the recording method. 

[0003] That is, to a limitation being in high density record-ization by the magnetic-recording 
medium within a field, since an anti-field becomes large with the formation of high density 
record, if a vertical-magnetic-recording medium is formed into high density record, on the 
contrary, the anti-field of a magnetic-recording medium becomes small, and it will have the 
description that magnetization is stable and it will become possible to increase recording density 
of it by leaps and bounds by using such a vertical-magnetic-recording medium. 
[0004] As a magnetic layer of the above-mentioned vertical-magnetic-recording medium, the 
alloy thin film to which orientation of the Co radical alloy which has hep structure was carried 
out so that C shaft which is the easy axis might become perpendicular to a film surface is used, 
for example, a Co-Cr alloy thin film is common. 

[0005] By the way, in the vertical-magnetic-recording medium which uses the above alloy thin 
films, it is important that the crystallinity and the stacking tendency of an alloy thin film are 
good, and an alloy thin film comes to show sufficient perpendicular magnetic-anisotropy field to 
overcome the anti-field of the direction of thickness by raising crystallinity and a stacking 
tendency. 

[0006] Here, if a direct alloy thin film is formed on a nonmagnetic base material, the fine 
structure of an alloy thin film will receive a bad influence with a base material ingredient, and 
crystallinity and a stacking tendency will deteriorate. For this reason, by the above-mentioned 
vertical-magnetic-recording medium, the substrate film is prepared on a nonmagnetic base 
material, and forming an alloy thin film on this substrate film is performed. For example, when 
using a Co-Cr alloy thin film as a magnetic layer, the Co-Cr alloy film and Ti film which has hep 
structure similarly are prepared as substrate film. 
[0007] 

[Problem(s) to be Solved by the Invention] However, when Ti film is prepared as substrate film of 
a Co-Cr alloy thin film, although perpendicular coercive force of a Co-Cr alloy thin film improves 
by membrane change, crystallinity and a stacking tendency hardly improve. In a vertical- 
magnetic-recording medium, although it is called for that coercive force is also proper, it is 
important that the crystallinity and the stacking tendency of an alloy thin film are good. It 
depends especially for the property of a high density record section on the crystallinity and the 
stacking tendency of an alloy thin film greatly. 

[0008] Moreover, although Ti film is usually formed by sputtering, Ti is high activity chemically, 
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and in order to combine with the residual gas in a vacuum tub easily on the occasion of 
sputtering, the fine structure tends to change. For this reason, when Ti film is used as the 
substrate film, the magnetic properties of the Co-Cr alloy film will become unstable. 
Furthermore, since Ti of a sputtering yield is low, Ti substrate film requires time amount for 
membrane formation, and also when attaining fertilization, it serves as a failure. 
[0009] Then, this invention is proposed in view of such the conventional actual condition, while 
excelling in the record reproducing characteristics in a high density record section, stable 
magnetic properties are shown, and it aims at offering the magnetic-recording medium excellent 
in mass-production nature. 
[0010] 

[Means for Solving the Problem] this invention person etc. resulted in the idea that it is 
important that misfit has few lattice planes of the direction of orientation to the lattice plane 
(0002) of the Co-Cr alloy film, rather rather than was hep structure as substrate film of the Co- 
Cr alloy film, as a result of repeating examination wholeheartedly with what does not attain the 
above-mentioned purpose. When the lattice plane of the direction of orientation formed Pt film 
[fee structure and orientation (111)] with little misfit as substrate film to the lattice plane (0002) 
of the Co-Cr alloy film based on this idea, the crystallinity and the stacking tendency of the Co- 
Cr alloy film improved, and it became the thing excellent in the record reproducing 
characteristics in a high density field. 

[001 1] It is completed based on said knowledge and this invention is characterized by the above- 
mentioned substrate film being platinum film in the vertical-magnetic-recording medium which 
comes to carry out the laminating of the substrate film and the alloy film which uses Co and Cr 
as a principal component on a nonmagnetic base material. Moreover, it is characterized by the 
thickness of the above-mentioned platinum film being 100A or more. Furthermore, the 
manufacture approach of this invention is faced forming the platinum film and the alloy film which 
uses Co and Cr as a principal component on a nonmagnetic base material, and manufacturing a 
vertical-magnetic-recording medium, and is characterized by forming the above-mentioned 
platinum film by sputtering. 

[0012] The platinum substrate film 2 and the Co-Cr system alloy film 3 are formed on the 
nonmagnetic base material 1, and the vertical-magnetic-recording medium of this invention 
becomes, as shown in drawing 1 . The alloy which comes to form membranes the alloy which 
makes Co and Cr a subject by sputtering etc., and is expressed with Cox Cry Mz (however M 
being Ta, W, Re, Nb, Mo, and V x+y+z=100 atom %) as the above-mentioned alloy is used, and the 
above-mentioned Co-Cr system alloy film 3 is especially Cox Cry Taz. As for the alloy, coercive 
force is greatly suitable. 

[0013] Cox Cry Mz It sets and, as for the presentation ratio x (atomic %) of Co, it is desirable 
that it is 75<=x<=85. When the presentation ratio x of Co is smaller than 75 atom %, magnetism is 
small and the functions as a magnetic layer run short, and when x is larger than 85 atom %, it is 
not suitable for vertical magnetic recording. Moreover, as for the presentation ratio z of M 
(atomic %), it is desirable that it is 0<=z<5. When the presentation ratio z of M exceeds 
pentatomic %, the fall of degradation of a perpendicular magnetic anisotropy and magnetization 
arises, and it will become too inadequate as a magnetic layer. 

[0014] In this invention, the platinum film 2 is formed as substrate film of such Co-Cr system 
alloy film 3. The crystallinity and stacking tendency of Co-Cr system alloy film 3 improve by 
forming the platinum film 2 as substrate film, and a perpendicular magnetic-anisotropy field 
serves as a so-called size. 

[0015] As for the thickness of the above-mentioned platinum film 2, considering as 100A or 
more is desirable. When the thickness of the platinum film 2 is less than 100A, the effectiveness 
of the platinum film is not fully demonstrated but there is a possibility that the fine structure of 
the Co-Cr system alloy film may deteriorate under the effect of a substrate. 
[0016] In addition, although the above is the fundamental configuration of this invention, this 
invention may be applied to the vertical-magnetic-recording medium by which a magnetic layer 
consists of two-layer [ of the soft magnetism film and the Co-Cr system alloy film ]. In this 
case, the platinum film is prepared between the soft magnetism film and the Co-Cr alloy film, and 
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is considered as the configuration to which the laminating of a nonmagnetic base material, the 
soft magnetism film, the platinum film, and the Co-Cr alloy film was carried out one by one. 
[0017] 

[Function] In the vertical-magnetic-recording medium which uses the Co-Cr system alloy film as 
a magnetic layer, if the platinum film is prepared as substrate film of the Co-Cr system alloy film, 
the crystallinity and the stacking tendency of the Co-Cr system alloy film will improve, and a 
perpendicular magnetization property will become good. It is thought of with since the misfit of 
the lattice plane (1 1 1) of the platinum film of fee structure and the lattice plane (0002) of the 
Co-Cr alloy film of hep structure is small that the crystallinity and the stacking tendency of the 
Co-Cr system alloy film of hep structure are improvable although the platinum film is fee 
structure. 

[0018] Furthermore, the platinum film has the high effectiveness which intercepts the emission 
gas from an organic material system base material, and this also contributes it to improvement in 
the crystallinity of the Co-Cr system alloy film, and a stacking tendency greatly. 
[0019] Moreover, since Pt is chemically stable, the platinum film is faced forming membranes by 
sputtering, by the residual gas in a vacuum tub, cannot be influenced easily and formed with 
stable structure. Therefore, the magnetic properties of the Co-Cr alloy film are also stabilized by 
using the platinum film as the substrate film. And since the platinum film has the comparatively 
high sputtering yield of Pt, also when attaining fertilization of ****** and a vertical-magnetic- 
recording medium for time amount so much to membrane formation, it is advantageous. 
[0020] 

[Example] The suitable example of this invention is explained based on an experimental result. 
[0021] On the examination slide glass of the crystallinity and the stacking tendency of the Co-Cr 
alloy film, sequential membrane formation of the substrate film of 30nm of thickness and the Co- 
Cr alloy film of 10nm of thickness was carried out, and the sample alloy film was produced. In 
addition, as sample alloy film, three kinds of things (sample alloy film 3) of Ti film with which the 
thing (sample alloy film 2) of Au film which has fee structure like [ the substrate film / the thing 
(sample alloy film 1) of Pt film and the substrate film ] Pt, and the substrate film have hep 
structure like the Co-Cr alloy film were produced. 

[0022] Moreover, the membrane formation conditions of the Co-Cr alloy film are as follows. 
Co-Cr alloy film membrane formation condition forming-membranes method: — RF magnetron 
sputtering method target: — Co79Cr21 alloy target injection power: — 300W ultimate-vacuum: - 
- 3x10-3Pa sputtering gas **: — 0.8Pa substrate temperature: — a room temperature (water- 
cooled substrate holder use) 

[0023] And crystallinity and a stacking tendency were evaluated by investigating an X diffraction 
(Cu:Kalpha) pattern about each sample alloy film which carried out in this way and was produced. 

[0024] The reinforcement and half-value width deltatheta50 of the stacking tendency of the 
substrate film which asked drawing 2 R> 2 - draw ing 4 for the X diffraction pattern of each 
sample alloy film from the X diffraction pattern again, and a peak (0002) are shown in Table 1. 
[0025] 
[Table 1] 
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[0026] First when the X diffraction pattern of the sample alloy film 1 shown in drawin g 2 is seen, 
in the sample alloy film 1, it turns out that only a peak is observed from Pt film (111) (222) of fee 
structure, and Pt film is carrying out orientation to (1 1 1) strongly. On the other hand, a peak 
(0002) is observed from the Co-Cr alloy film of hep structure. As shown in Table 1 , the peak 
(0002) of this Co-Cr alloy film has large reinforcement, and is narrow. [ of half-value width 
deltatheta50 ] This shows that the Co-Cr alloy film of the sample alloy film 1 is excellent in 
crystallinity and a stacking tendency. 

[0027] When the X diffraction pattern of the sample alloy film 2 shown in drawing 3 is seen, from 
Au film, a weak (113) peak is observed with a peak (111), and it turns out that Au film does not 
show strong (111) orientation like Pt film. As shown in Table 1, the peak observed from the Co- 
Cr alloy fil m on the other hand (0002) has weak diffraction reinforcement, and deltatheta50 is 
large. This shows that the Co-Cr alloy film of the sample alloy film 2 has crystallinity and a 
stacking tendency lower than the Co-Cr alloy film of the sample alloy film 1. 
[0028] When the X diffraction pattern of the sample alloy film 3 shown in drawing 4 is seen, the 
peak observed from the Co-Cr alloy film (0002) has small diffraction reinforcement, as shown in 
Table 1, and deltatheta50 is large. From this, the Co-Cr alloy film of the sample alloy film 3 is 
understood that crystallinity and a stacking tendency are lower than the Co-Cr alloy film of the 
sample alloy film 1. 

[0029] Furthermore, it asked for the misfit of the lattice plane (1 1 1) of Pt substrate film, the 
lattice plane (0002) of the Co-Cr alloy film and the lattice plane (1 1 1) of Au substrate film, the 
lattice plane (0002) of the Co-Cr alloy film, and the lattice plane (0002) of Ti substrate film and 
the lattice plane (0002) of the Co-Cr alloy film. In addition, although the mimetic diagram of the 
lattice plane (0002) of hep structure and the lattice plane (1 1 1) of fee structure was shown in 
drawing 8 and drawin g 9 , respectively, it asked for the misfit of the lattice plane (1 1 1) of Pt 
substrate film, the lattice plane (0002) of the Co-Cr alloy film and the lattice plane (1 1 1) of Au 
substrate film, and the lattice plane (0002) of the Co-Cr alloy film by several 1. 
[0030] 
[Equation 1] 

a 0 hep-/" 2/2 a 0 fee 

I 2*7 J y h = — 

a o h c p 

[0031] Consequently, the misfit of the lattice plane (1 1 1) of Pt substrate film and the lattice 
plane (0002) of the Co-Cr alloy film was [ the misfit of the lattice plane (1 1 1) of Au substrate 
film and the lattice plane (0002) of the Co-Cr alloy film of the misfit of the lattice plane (0002) of 
Ti substrate film and the lattice plane (0002) of the Co-Cr alloy film ] 17.7% 15.0% 10.7%. 
[0032] These results showed that Pt film was suitable for raising the crystallinity and the 
stacking tendency of the Co-Cr alloy film most among various substrate film. 
[0033] Magnetic properties were evaluated about examination of the magnetic properties of the 
Co-Cr alloy film, next the sample alloy film which uses Pt film as the substrate film. 
[0034] First, on slide glass, sequential membrane formation of Pt substrate film of 90nm of 
thickness and the Co-Cr alloy film was carried out, and the sample alloy film was produced. In 
addition, the thickness of the Co-Cr alloy film made it change with 10nm, 22nm, and 88nm. 
Moreover, the membrane formation conditions of the Co-Cr alloy film are the same as that of an 
above-mentioned case. And the perpendicular magnetization curve was investigated with the 
Kerr loop-formation marker about the produced sample alloy film. The result is shown in drawin g 
5 - drawin g 7 . 

[0035] Each sample alloy film which uses Pt film as the substrate film is excellent in square 
shape nature so that drawin g 5 - drawin g 7 may be seen and understood. 
[0036] Therefore, after preparing Pt film as substrate film of the Co-Cr alloy film should raise 
the crystallinity and the stacking tendency of the Co-Cr alloy film from the above result and 
excelling in the perpendicular magnetization property, it was effective, and since the good 
perpendicular magnetization property was especially shown also in the ultra-thin field whose Co- 
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Cr alloy film is about 10nm of thickness, it turned out that the effectiveness is greatest. 
[0037] 

[Effect of the Invention] By this invention, since the platinum film is prepared as substrate film 
of the Co-Cr system alloy film, while a good perpendicular magnetization property is acquired, 
magnetic properties are stable, and, moreover, an amount sexuparaous ****** vertical- 
magnetic-recording medium can be obtained in the vertical-magnetic-recording medium which 
uses the Co-Cr system alloy film as a magnetic layer, so that clearly also from the above 
explanation. 

[0038] Therefore, according to this invention, the record reproducing characteristics in the high 
density field of a vertical-magnetic-recording medium are made better, and it becomes possible 
to raise practicality further. 



[Translation done.] 
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